This paper focuses on disagreement between theoretical predictions and experimental results of the production properties of Doubly Charmed Baryons. The kinematic dependencies are used to clarify the discrepancy between the SELEX data and the theory. The production ratio of the Ξ + cc baryon in the SELEX kinematic region is presented. The recent experimental results are reviewed.
+ → K − π + π + decays to complement the previously reported decay [2] . The mass and lifetime also have been measured by SELEX (see Table I ). [1] 3519 ± 1 < 33 at 90% C.L. SELEX [2] 3518 ± 3 not reported
The production properties of Ξ + cc baryon can be obtained from the measurements and compared to that of Λ + c baryon and D + meson:
and
in kinematic region x F > 0.3 [3] . Using known fragmentation ratio f (c → Λ + c ) = 0.071 ± 0.003 (exp.) ± 0.018 (br.) [4] and assuming Br(Ξ
, one can obtain the ratio of the production cross-section:
Comparing this result with theoretically predicted σ(Ξ + cc )/σ(cc) ∼ 10 −6 − 10 −5 [6, 7] production ratio for fixed-target experiments, we see that measured Ξ + cc production cross-section is at least 10 3 times larger than theoretical prediction. This is a significant discrepancy between theory and experiment. Recent searches in different production environments at BaBar [8] , Belle [9] and LHCb [10] experiments also have not shown evidence (see Table II ) for the production properties reported by SE-LEX. To clarify this issue we research kinematic dependencies of hadronic production properties of the doublycharmed baryon.
II. PRODUCTION RATIO OF Ξ
The SELEX experiment is a fixed-target experiment used the Fermilab charged hyperon beam at 600 GeV/c to produce charm particles in a set of thin foil of Cu or in a diamond and operated in the x F > 0.3 kinematic region. The negative beam composition was about 50% Σ − , 50% π − . The positive beam was 90% protons. The Born approximation of the hadronic production of Ξ + cc baryon and the limitation of the model have been discussed in Ref. [7] . Below we will use the results without any additional discussions. Following [7] the parton level production cross-sections of Ξ + cc baryons:
4 · m c √ŝ 1.35 pb, (1)
pb. (2) One has to mention that numerical coefficients depend on the model parameters, so thatσ ∼ α s |R(0)| 2 /m 2 c , where
3/2 and m c = 1.7 GeV. Let us remind the reader that the hadron level cross-section can be presented as
where f i (x, µ) is a parton distribution function, x is the ratio of the parton momentum to the momentum of the hadron and µ is the energy scale of the interaction. Combining Eqs. 1, 2, 3 and using CTEQ6L [11] parametrization for parton distribution functions, we may expect Ξ + cc production cross-section in the kinematic region x F > 0.4 [3] to be σ(Ξ + cc ) 25 pb. Upon contracting this result with predictions of the Born approximation of two-quark hadronic production in the same kinematic region, Ξ + cc production ratio at the SE-LEX is
This result can be easily interpreted taking into account to the four-quark production properties. Assuming thatσ(Ξ + cc ) is proportional to the parton level of the fourquark production cross-sectionσ(4Q) and following [12] we can see thatσ(4Q) is growing up with the energy and turns out to be a leading process instead of two-quark production cross-section which dominates at the small energies. The uncertainty of the result came from the two-quark production cross-section. The SELEX analysis strategy [3] requires x F > 0.4 for a final state (Λ + c plus the positively charged track and the negatively charged track) which leads to uncertainty of the final charm x F distribution and cannot be considered without full modeling of the production environment.
B. Belle and LHCb
The Belle experiment presented the upper limit on the σ(e + e − → Ξ + cc X) is 82-500 fb for the decay mode with the Λ + c at √ s = 10.58 GeV using 980 fb −1 . The most realistic calculations [6, 13] 
III. CONCLUSION
In our paper we recalculated the hadronic production cross-section of the Ξ + cc baryon in the SELEX kinematic region and made the comparative analysis of experimental data and theoretical predictions. We found no significant discrepancy between the theory and the experimental results of the production properties of the doubly charmed baryons.
